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EXECUTIVE SUMMARY

Recovery Plan for the White Sturgeon (Acipenser
fransmontanus): Kootenai River Population

Current Species Status: The Kootenaj River population of white sturgeon was
listed as endangered on September 6, 1994 (59 FR 45989). This white sturgeon
population has been in general decline since the mid-1960's. In 1997 the
population was estimated to bé approximately 1,468 wild fish with few
individuals less than 25 years of age. In 1997, the wild population was augmented
with the release of 2,283 juvenile white sturgeon reared in the Kootenai Tribal
hatchery in Bonners Ferry, Idaho.

Habitat Requnirements and Limiting Factors: The Kootenai River population
_of white sturgeon became isolated from other white sturgeon in the Columbia
River basin during the last glacial age (approximately 10,000 years ago). Once
isolated, the population adapted to the predevelopment habitat conditions in the
Kootenai River drainage. Historically, spring runoff peaked during the first half
of June in the Kootenai River upstream of the existing Libby Dam in Montana.
Runoff from lower elevations between Libby Dam and Bonners Ferry, Idaho was
somewhat earlier, peaking in late May. Combined flows were ofien in excess of
1,700 cubic meters per second (m*/s) (60,000 cubic feet per second (cfs)). During
the remainder of the year, river flows declined to basal conditions of 113 to 226
cubic meters per second (4,000 to 8,000 cubic feet per second). Annual flushing
events re-sorted river sediments providing a clean cobble substrate conducive to
insect production and sturgeon egg incubation. Side channels and low-lying
deltaic marsh lands were undiked at this time, providing productive, low velocity
backwater areas. Nutrient delivery in the system was unimpeded by dams and
occwred primarily during spring runoff, Flood plain ecosystems like the
predevelopment Kootenai River are characterized by seasonal floods that promote
the exchange of nutrients and organisms in a mesaic of habitats and thus enhance
biological productivity (Bayley 1995; Junk et al. 1989; Sparks 1995).

Maodification of the Kootenai River white sturgeon's habitat by human activities -
has changed the natural hydrograph of the Kootenai River, altering white sturgeon
spawning, egg incubation, and rearing habitats; and reducing overall biological
productivity. These factors have contributed to a general lack of recruitment in

the white sturgeon population since the mid-1960's.
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Recovery Objectives: Downlisting and Delisting. The short-term recovery
objectives are to re-establish successful natural recruitment and prevent extinction
through the use of conservation aquaculture, The long-term objective is to
downlist and then delist the fish when the population becomes self-sustaining.

Recovery Criteria: Criteria required for reclassification or downlisting to
threatened status include:

1. Natural production of white sturgeon occurs in at least 3 different years of
a 10-year period; a naturally produced year class is demonstrated when at
least 20 juveniles from a year class are sampled at more than 1 year of age.

2. The estimated white sturgeon population is stable or increasing and
juveniles reared through a conservation aquaculture program are available
to be added to the wild population each year for a 10-year period. Each of
these year classes must be large enough to produce 24 to 120 sturgeon
surviving to sexual maturity.

3. A long-term Kootenai River Flow Strategy is developed in coordination
with interested State, Federal, and Canadian agencies and the Kootenai
Tribe at the end of the 10-year period based on results of ongoing
conservation efforts, sturgeon habitat research, and fish productivity
studies. An important element of this strategy is demonstration of the
repeatability of in-stream environmental conditions necessary to produce
recruits {as described above) in future years.

Specific delisting recovery criteria have not been identified at this time, but will
be developed as new population status, life history, biological productivity, and
flow augmentation monitoring information is collected. However, recovery will
not be complete until there is survival to maturity and natural reproduction of
juvenile white sturgeon added to the wild population from the conservation
aquaculture program. This may take upwards of 25 years since that is the
approximate period for juvenile female white sturgeon to reach sexual maturity
and reproduce to complete a new generation or spawning cycle.

_Actions Needed:
0 Identify and restore white sturgeon habitats necessary to sustain white

sturgeon reproductlon (spawning and early age recruitment) and rearing
while minimizing impacts on other uses of Kootenai River basin waters.
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0 Develop and implement a conservation aquaculture program to prevent the
extinction of Kootenai River white sturgeon. The conservation
aquaculture program will include protocels on broodstock collection,
propagation, juvenile rearing, fish health, genetics, and stocking.

o Work within operational guidelines for Libby Dam based upon Kootenai
Integrated Rule Curves (KIRC) developed by Montana Fish, Wildlife, and
Parks to balance white sturgeon recovery with requirements for other
aquatic species and recreational fisheries within the Kootenai River
drainage, and VARQ (an enhanced flood control protocol), to ensure that
more water is available for white sturgeon, salmon, and all species in
lower water years.

0 Continue research and monitoring programs (with achievable and
measurable objectives) on life history, habitat requirements for all life
stages, population status, and trends of the Kootenai River white sturgeon.

o Protect Kootenai River white sturgeon and their habitats using available
regulatory mechanisms.

0 Evaluate how changes in biological productivity in the Kootenai River
basin affect white sturgeon and their habitats.

0 Evaluate the effects of contaminants and possible additional biological
threats, e.g. predation and species composition, on Kootenai River white
sturgeon and their habitats.

o Increase public awareness of the need to protect and recover Kootenai
River white sturgeon.

0 Balance white sturgeon recovery measures with requirements for other
aquatic species and recreational fisheries within the Kootenai River
drainage.

0 Secure funding for implementation of recovery tasks.

Estimated Cost of Recovery : Costs for some tasks are estimated to be:
$7,456,000 for the first 5 fiscal years. Total estimated recovery costs will likely
increase as new information is received and as the ongoing biological studies are
completed. Estimated costs do not include costs associated with native fish
monitoring tasks. Future total costs may also decrease as some research tasks are
completed.




Other Physical and Economic Impacts from Recovery: Implementing many

of the conservation actions proposed in this recovery plan will create additional
cconomic or environmental impacts, as well as associated benefits, not normally
considered in estimating the “costs” of recovery. Economic or environmental
impacts may include foregone power generation opportunities, reduced flood
conirol, and possibly negative impacts to other regional resident fish.

Associated benefits include the partial restoration of a more natural Kootenai
River hydrograph and flood plain function that benefits resident fish and wildlife.
Periodic flushing flows would cleanse Kootenai River gravels and improve
aquatic insect production. Improving aquatic ecosystem health leading to
improved regional fisheries will provide secondary economic benefits to local
communities. Such benefits go beyond the “benefits” typically considered in
recovery actions. Conversely, failure to implement proposed recovery actions
would have hidden costs that are typically not considered in cost/benefit analysis.

Date of Recovery: At a minimum, at least 25 years following implementation of
an approved recovery plan are necessary before delisting of the white sturgeon
population can be considered. This 25-year period would allow Juveniles added to
the population in the first 10 years to reach maturity and begin reproducing a new
generation.
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What is a recovery plan? A recovery plan is a template for the recovery of
threatened or endangered species and their habitats, The recovery plan describes

the process by which the decline of a listed species may be reversed and known
threats to its long-term survival can be removed. Therefore, recovery is the
restoration of a listed species to the point where they become secure, self-
sustaining components of their ecosystem.

An approved recovery plan is not a decision document but is intended to provide
information and guidance that the U.S, Fish and Wildlife Service believes will
lead to recovery of a listed species, including its habitat. The recovery plan
provides information necessary to describe the current status of the listed species
as well as on-going or proposed actions designed to aid in the species ultimate
recovery. Many of the recovery actions (or tasks) in this document will require
further environmental analysis and public review, especially those actions taken
by Federal agencies.

This final recovery plan serves as a guidance document listing various
conservation actions for the recovery of the white sturgeon population within the
Kootenai River basin and the ecosystem upon which it depends. It was developed
by a recovery team composed of persons from State, Federal, Tribal, and
Canadian agencies who have experience with this population of white sturgeon or
the threats it faces. Because the white sturgeon population is only one component
of its ecosystem, the recovery team took a holistic approach that will address other
sensitive aquatic species that are dependent upon the Kootenai River drainage.
Efforts proposed for Kootenai River white sturgeon recovery should benefit many
other native aquatic species and possibly aid the restoration of declining species in
Kootenai River drainage habitats before their status becomes critical. However,
actions that will directly benefit the white sturgeon are given highest priority.
Other lower priority actions, which could benefit nonlisted aquatic species and
further contribute to overall ecosystem recovery, are also included in the recovery
plan,

What is the Kootenai River ecosystem? An ecosystem is defined as an
ecological community that together with its environment, functions as a unit. For
the purposes of this recovery plan, the Kootenai River ecosystem is defined as the
habitat and aquatic species complex within the Kootenai drainage basin including
Koocanusa Reservoir upstream of Libby Dam, Kootenai River downstream
including tributary streams, backwater sloughs, deltaic marshlands, and Kootenay
Lake in British Columbia downstream to Corra Linn Dam at the outlet of the West
Arm of Kootenay Lake. (Kootenai is spelled Kootenay in Canada.)
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PART 1 - INTRODUCTION

A. Overview

On September 6, 1994, the U.S. Fish and Wildlife Service listed the Kootenai
River population of white sturgeon as an endangered species (59 FR 45989) under
the authority of the Endangered Species Act of 1973, as amended.

The Kootenai River population is one of several land-locked populations of white
sturgeon found in the Pacific Northwest. Although officially termed and listed as
the “Kootenai River population of white sturgeon”, this white sturgeon population
inhabits and migrates freely in the Kootenai River from Kootenai Falls in
Montana downstream into Kootenay Lake, British Columbia, Canada (Figure 1).

The Endangered Species Act specifies that recovery plans should, to the
maximum extent practicable, give priority to those listed species most likely to
benefit from recovery actions. The recovery priority for the Kootenai River
population of white sturgeon is 3C indicating that: 1) taxonomically, it is a
“distinct population segment" of a species; 2) it is subject to a high degree of
threat; 3) the recovery potential is high; and 4) the degree of potential for conflict
with construction or other development projects is high.

B. General Description

White sturgeon (Acipenser transmontanus) occur along the Pacific coast from the
Aleutian Islands to central California. In unimpounded river systems, the species
migrates between the sea and fresh water, and reproduces in at least three large
river systems: the Sacramento-San Joaquin River in California, the Columbia
River basin in the Pacific Northwest, and the Fraser River system in British
Columbia. The Kootenai River population of white sturgeon is one of 18 land-
locked populations of white sturgeon found in the Pacific Northwest. Their
distribution extends from Kootenai Falls, Montana, located 50 river-kilometers
[rkm] (31 river-miles [rm]) below Libby Dam, downstream through Kootenay
Lake to Corra Linn Dam on the lower West Arm of Kootenay Lake, British
Columbia.
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Map of the Kootenai River Basin.

2




Kootenai Falls may represent an impassible natural barrier to the upstream
migration of white sturgeon although anecdotal evidence suggests the historic
presence of white sturgeon upstream from Kootenai Falls in Montana and British
Columbia. A natural barrier at Bonnington Falls downstream of Kootenay Lake
has isolated the Kootenai River white sturgeon from other white sturgeon
populations in the Columbia River basin since the last glacial age, approximately
10,000 years ago (Northcote 1973).

White sturgeon are included in the family Acipenseridae, which consists of 4
genera and 24 species of sturgeon. Eight species of sturgeon occur in North
America with white sturgeon being one of five species in the genus Acipenser.
White sturgeon were first described by Richardson in 1863 from a single
specimen collected in the Columbia River near Fort Vancouver, Washington
(Scott and Crossman 1973). White sturgeon are distinguished from other
Acipenser by the specific arrangement and number of scutes (bony plates) along
the body (Scott and Crossman 1973). The largest white sturgeon on record,
weighing approximately 682 kilograms (1,500 pounds), was taken from the Snake
River near Weiser, Idaho in 1898 (Simpson and Wallace 1982). Scott and
Crossman (1973) describe a white sturgeon reported to weigh over 818 kilograms
(1,800 pounds) from the Fraser River near Vancouver, British Columbia, date
unknown. Individuals in landlocked populations tend to be smaller. The largest
white sturgeon reported from the Kootenai River basin is a 159 kilograms (350
pounds) individual estimated at 85 to 30 years of age captured in Kootenay Lake
during September 1995 (Lindsay 1995). White sturgeon are generally long-lived,
with females living from 34 to 70 years (PSMFC 1992).

The size or age at first maturity for white sturgeon in the wild is quite variable
(PSMFC 1992). In the Kootenai River system, females have been documented to
mature as early as age 22 and males at age 16 (Paragamian et al. 1997). Only a
portion of adult white sturgeon are reproductive or spawn each year, with the
spawning frequency for females estimated at 2 to 11 years (PSMFC 1992).
Spawning occurs when the physical environment permits egg development and
cues ovulation. White sturgeon are broadcast spawners, releasing their eggs and
sperm in fast water. Based upon recent studies, Kootenai River white sturgeon
spawn during the period of historical peak flows from May through July
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(Apperson and Anders 1991; Marcuson 1994). Spawning at peak flows with high
water velocities disperses and prevents clumping of the adhesive eggs. Following
fertilization, eggs adhere to the river substrate and hatch after a relatively brief
incubation period of 8 to 15 days, depending on water temperature (Brannon et al.
1984). Recently hatched yolk-sac larvae swim or drift in the current for a period
of several hours and then settle back into interstitial spaces in the substrate.
Larval white sturgeon require an additional 20 to 30 days to metamorphose into
juveniles with a full complement of fin rays and scutes.

Historically (pre-Libby Dam construction and operation), spawning areas for
white sturgeon were not specifically known. White sturgeon monitoring programs
conducted from 1990 through 1995 revealed that white sturgeon spawned within a
19 river-kilometer (12 river-mile) stretch of the Kootenai River, primarily from
Bonners Ferry downstream to the lower end of Shorty's Island (Figure 2).

White sturgeon in the Kootenai River system and elsewhere are considered
opportunistic feeders. Pariridge (1983) found white sturgeon more than 70
centimeters (28 inches) in length feeding on a variety of prey items including
clams, snails, aquatic insects, and fish. Andrusak (MELP, pers. comm., 1993)
noted that kokanee (Oncorhynchus nerka) in Kootenay Lake, prior to a dramatic
population crash beginning in the mid-1970's, were once considered an important
prey item for adult white sturgeon.

Partridge (1983} noted that white sturgeon recruitment was intermittent and
possibly decreasing from the mid-1960's to 1974 when Libby Dam started
operations. This is demonstrated by the absence of white sturgeon year classes in
samples collected in the early 1980's (i.e. 1965 to 1969, 1971, and 1975).
Partridge speculated that the lack of recruitment in certain years was due in part to
(1) the elimination of rearing areas for juveniles through diking of slough and
marsh side-channel habitats; and (2) the increase in chemical pollutants, e.g.
copper and zinc, released in the past from mineral processing facilities, which
may have affected spawning or recruitment success.

Previous estimates of population size suggested that the Kootenai River white
sturgeon population had declined from an estimated 1,194 fish in 1982 (Partridge

4
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1983) to approximately 880 fish by 1990 (Apperson and Anders 1991). More
recently, a refined white sturgeon population analysis using capture information
collected from the Kootenai River and Kootenay Lake over a 4-year period
estimated 1,468 adult fish (95 percent confidence interval: 740 to 2,197) and 87
wild juveniles. Although this revised estimated population is higher than the level
when the white sturgeon was listed in 1994, the unbalanced population structure
and primary factors affecting the listing decision persist.

The population is reproductively mature, with few of the remaining white
sturgeon younger than 25 years old. The Idaho Department of Fish and Game
(IDFQ) estimated that 7 percent of female, and 30 percent of male white sturgeon
in the Kootenai River were reproductively mature in any given year (Apperson
1992). Recent monitoring has documented an approximate 1.7:1 male to female
ratio of adult fish (Paragamian et al, 1997).

The youngest white sturgeon collected in surveys since 1972 include
representatives from 13 year classes (Paragamian et al. 1996, 1997). Captured
fish include at least one fish hatched each year from 1972 through 1980; two fish
hatched in1983 year; and at least nine, two, and one fish produced from the 1991,
1992, and 1995 year classes, respectively. Little is known about habitats used by
juvenile white sturgeon in the Kootenai River basin.

Genetic analysis indicates that Kootenai River white sturgeon are a unique stock
and constitute a distinct interbreeding population (Setter and Brannon 1990). The
measure of genetic variation determined for the Kootenai River population is
much lower compared to white sturgeon in the lower Columbia River (Setter and
Brannon 1990). Based on these comparisons, Setter and Brannon (1950)
concluded "...we find adequate evidence to distinguish these fish as a separate
population...." This is consistent with the geographic isolation of the population
since the last glacial age.

C. Aguatic Community

Fish community associates of the Kootenai River white sturgeon include the
burbot (Lofa lota) and several native salmonids: westslope cutthroat trout

6




(Oncorhynchus clarki lewisi), interior redband and rainbow trout (Oncorhynchus
mykiss gairdneri and O. m. irideus.), bull trout (Salvelinus confluentus), kokanee,
and mountain whitefish (Prosopium williamsoni) (Appendix A).

In general, fish populations have declined in the Kootenai River basin over the
past several decades. Bull trout in the Kootenai River basin are part of the
Columbia River population of bull trout listed as “threatened” in the United States -
under the Endangered Species Act on June 10, 1998 (63 FR 31647). Bull trout
are now isolated into five subpopulations in the United States portion of the basin,
with subpopulations generally with relatively low abundance. Kokanee
populations have declined dramatically in the Kootenay Lake system since the
1970's. For example, kokanee runs into north Idaho tributaries of the Kootenai
River numbering tens of thousands of fish as recently as the early 1980's
(Partridge 1983) declined to only three fish in six of their historic spawning
tributaries by 1997 (Sue Ireland, KTOI, pers. cormnm., 1998). Several factors are
believed to have contributed to the kokanee collapse, primarily a decline in overall
biological productivity due to Libby Dam construction and operations, and
degraded spawning habitat. The introduction of mysid shrimp in Kootenay Lake,
an efficient competitor with kokanee for food, has also contributed (Ashley and
Thompson 1993). Additionally, catch rates of rainbow trout, and standing stock
and growth rates of mountain whitefish in the Kootenai River have declined since
the early 1980's (Paragamian 1994). The burbot population has also declined
during recent decades, as indicated by an ongoing burbot population study in the
Kootenai River and Kootenay Lake. The decline in burbot is not fully understood
but is also thought to be partially due to the changing Kootenai River flow
patterns during the winter burbot spawning period, and reduced biological
productivity. Past overharvest of burbot in the Kootenai River and Kootenay
Lake may also have reduced their population size (Paragamian and Whitman
1997).

D. Reasons for Decline

The significant change to the natural flows in the Kootenai River caused by flow
regulation at Libby Dam is considered to be a primary reason for the Kootenai
River white sturgeon's continuing lack of recruitment and declining numbers.
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Beginning with the partial operation of Libby Dam in 1972 (though not fully
operational until 1974), average spring peak flows in the Kootenai River have

'been reduced by more than 50 percent, and winter flows have increased by 300
percent compared to predam values (Figure 3). As a result of original Libby Dam
operations until the initiation of experimental flows in 1992, the natural high
spring flows thought to be required by white sturgeon for reproduction rarely
occurred during the May to July spawning season when suitable temperatui'e,
water velocity, and photoperiod conditions would normally exist. In addition,
cessation of periodic flushing flows has allowed fine sediments to build up in the
Kootenai River bottom substrates. This sediment fills the spaces between
riverbed cobbles, reducing fish egg survival, larval and juvenile fish security
cover, and insect production.

Additionally, the elimination of side-channel slough habitats in the Kootenai
River flood plain due to diking and bank stabilization to provide flood protection
for agricultural land; development of Creston Valley Wildlife Management Arca
in British Columbia and Kootenai National Wildlife Refuge in 1daho; and lower
Kootenay Lake spring maximum elevations are also a contributing factor to the
white sturgeon decline. Much of the Kootenai River has been channelized and
stabilized from Bonners Ferry downstream to Kootenay Lake resulting in reduced
aquatic habitat diversity, altered flow conditions at potential spawning and nursery
areas, and altered substrates in incubation and rearing habitats necessary for
survival (Partridge 1983, Apperson and Anders, 1991).

As a consequence of altered flow patterns, average water temperatures in the
Kootenai River are typically warmer (by 3 degrees Celsius; 37 degrees Fahrenheit)
during the winter and colder (by 1 - 2 degrees Celsius; 34 - 36 degrees Fahrenheit)
during the summer than prior to impoundment at Libby Dam (Partridge 1983).
However, during large water releases and spills at Libby Dam in the spring, water
temperatures in the Kootenai River may be colder than under normal nonspill
spring flow conditions.

The overall biological productivity of the Kootenai River downstream of Libby
Dam has been altered. Based on limnological studies of Kootenay Lake, Daley et
al. (1981) concluded that the construction and operation of Libby Dam (and
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Duncan Dam, British Columbia) "...has drastically altered the annual hydrograph
and has resulted in modifications to the quality of water now entering the lake by
removing nutrients, by permitting the stripping of nuirients from the water in the
river downstream from Libby Dam, and altering the time at which the nutrients
are supplied to the lake." Potential threats to Kootenai River white sturgeon from
declining biological productivity include decreased prey abundance and food
availability for some life stages of sturgeon downstream of Libby Dam, and
possible reduction in the overall capacity for the Kootenai River and Kootenay
Lake to sustain substantial populations of white sturgeon and other native fishes.
For example, total zooplankton densities in the Kootenai River at Bonners Ferry
(mean fewer than 0.1 organism/liter) are lower than in other rivers of the
northwestern United States (Paragamian 1994).

Poor water quality and excessive nutrients in the upper Kootenai River were
considered to be major probiems for the white sturgeon and other native fishes
prior to the construction and operation of Libby Dam., Graham (1981) believed
that poor water quality conditions in the 1950's and 1960's, from industrial and
mine development, most likely affected white sturgeon reproduction and
recruitment prior to 1974. Significant improvements in Kootenai River water
quality were noted by 1977, due in part to waste water conirol and effluent
recycling measures initiated in the late 1960's. Although fertilizer processing,
sewage, lead-zinc mine, and vermiculite discharges have been eliminated, many
of these pollutants and contaminants persist, primarily bound in sediments.

- Apperson (1992) noted detectable levels of aluminum, copper, lead, zinc, and
strontium, along with polychlorinated biphenyls (PCB) and pesticides, in white
sturgeon egg samples from the Kootenai River. However, other than copper,
detectable levels of these compounds, e.g. polychlorinated biphenyls,
organochlorides, and zinc, were lower than levels found in other Columbia River
basin white sturgeon that successfully reproduce. Ultimately, the overall effects
of these pollutants on sturgeon reproduction and survival are unknown. Kootenai
River white sturgeon eggs have been hatched under experimental hatchery
conditions using both Kootenai River water and domestic city water, however the
chronic effects of heavy metals on egg hatching success and the dietary pathways
of larvae and young-of-the-year white sturgeon have not been investigated.
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Georgi (1993) noted that the chronic effects on wild sturgeon spawning in
"chemically polluted” water and rearing over contaminated sediments, in
combination with bioaccumulation of contaminants in the food chain, is possibly
reducing the successful reproduction and early-age recruitment to the Kootenai
River white sturgeon population.

E. Congervation Measures

At present, there are several State, Federal, Tribal, and Canadian programs and
conservation efforts that may help achieve recovery objectives for the Kootenai
River population of white sturgeon. These measures are described below.

1. Kootenai River management activities

The following is a brief summary of the 1991 through 1997 flow releases for
Kootenai River white sturgeon. These flows, considered experimental from 1991
through 1997 and concurrent monitoring of white sturgeon, were intended to
identify some factors limiting successful reproduction of Kootenai River white
sturgeon and help achieve recovery.

1991; In the spring of 1991, the United States Army Corps of Engineers
(USACE) and Bonneville Power Administration managed flows for white
sturgeon at the request of the Idaho Department of Fish and Game.
Approximately 566 cubic meters per second (mn*/s) (20,000 cubic feet per second
[cfs]) were released at Libby Dam for a 2 week interval during the spawning
period. The Army Corps of Engineers operations provided flows of above 991
cubic meters per second (35,000 cubic feet per second) at Bonners Ferry for 15
days with water temperatures at 14 degrees Celsius (57 degrees Fahrenheit). A
peak flow of 1,521 cubic meters per second (53,700 cubic feet per second) was
recorded on May 19 at Porthill, Idaho. This was accomplished without storing
additional water in Koocanusa Reservoir because of above normal water
conditions in the Kootenai River basin. The combination of local runoff below
Libby Dam and water released to meet flood control requirements provided the
range of flows (Figure 4). On July 3, 13 white sturgeon eggs were collected
within 100 meters (300 feet) down river from the railroad bridge at Bonners Ferry

11




snis[eD seaibap - ainjesadwa]

*1661 :#E. ybnoayy Trady

m:.ﬂsm P2A39RqO muﬂumummﬁmu JTgen pUE SACE PIJEWRSS I9ATY Teuajooy ~F sanbrg
W N - w N = N -
g 8 3 ¢ ¢ 2 z I £ & ¥ 3 ¢z
] 1 ] [ [ [ .
£ €& € 5 g £ & D ) 5 &5 & 3
= = = = 3 3 < < < < = = 3
0 0
ajep Buiumeds
uoabin)s pajewjsy
2+ weq Aqqry je
2 SOSES]a MO]d
_____ . -
¢ | M/M M
, _ Pog
9 Jiy: «Mxk) BE

o .
=4

e —

Auay sisuuog je
anessdwa) J8jepp

Aia sisuuog e g
Moy psjewns3y

puooas Jad siajaw 2|gno U] Mo|

12




(river-kilometer 245, river-mile 153) (Apperson and Anders 1991). No larval
white sturgeon were found in the Kootenai River in 1991. However, four juvenile
white sturgeon aged to the 1991 year class have been found in subsequent
sampling.

1992: The Bonneville Power Administration and the U.S. Army Corps of
Engineers attempted to manage water releases similar to 1991 at the request of the
Idaho Department of Fish and Game. However, because of the poor water year,
water was not released for flood control during the white sturgeon spawning
season (Figure 5). In June 1992, the Bonneville Power Administration was also
requested by BC Hydro (supported by the Governor of Montana’s concemn for the
health of the reservoir fishery) and the Army Corps of Engineers to store water in
Koocanusa Reservoir for recreational purposes. As a result, flows dropped from
nearly 566 to 113 cubic meters per second (20,000 to 4,000 cubic feet per second)
in the Kootenai River during the critical white sturgeon spawning period, No
white sturgeon eggs or larvae were found in the Kootenai River (Apperson and
Wakkinen 1993).

1993: In an attempt to develop a regional prelisting recovery strategy for
sturgeon that would form the basis of a conservation agreement between the U.S.
Fish and Wildlife Service and various agencies, the Kootenai White Sturgeon
Technical Committee (Technical Committee) was formed. The Committee
comprised representatives from the U.S. Fish and Wildlife Service; Idaho
Department of Fish and Game; Montana Department of Fish, Wildlife, and Parks;
Kootenai Tribe of Idaho; Army Corps of Engineers; Bonneville Power
Administration; and several other United States and Canadian agencies. Based
upon recommendations by some Technical Committee members, the Fish and
Wildlife Service requested flows of 991 cubic meters per second (35,000 cubic
feet per second) for a 40-day period. The Army Corps of Engineers and
Bonneville Power Administration were unable to implement the request because
of operating constraints of the hydrosystem, but did store 493,413,000 cubic
meters (400,000 acre-feet) of water in Koocanusa Reservoir for white sturgeon
experimental flows. Water released provided 566 cubic meters per second
(20,000 cubsic feet per second) at Bonners Ferry from June 2 through June 16

13
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(Figure 6). Three white sturgeon eggs (one fertilized, one dead, and one
unfertilized) were collected in the Kootenai River near the US 95 Highway bridge
at Bonners Ferry (river-kilometer 245, river-mile 153) when water temperatures
were 12 degrees Celsius (48 degrees Fahrenheit). No larval white sturgeon were
found (Marcuson 1994). To date, no 1993 year class juvenile white sturgeon have
been found.

On July 7, 1993, the U.S. Fish and Wildlife Service proposed to list the Kootenai
River population of white sturgeon as “endangered” under the Endangered
Species Act.

1994: In July 1994, the Fish and Wildlife Service issued a formal Conference
Opinion on the effects of the 1994-1998 Federal Columbia River Power System
(FCRPS), concluding that the proposed operation was not likely to jeopardize the
sturgeon. The action proposed by the Fish and Wildlife Service was in 3 out of 10
years to 1) maintain 425 cubic meters per second (15,000 cubic feet per second) at
Bonners Ferry in May; 2) increase discharge from Libby Dam to pravide 566
cubic meters per second (20,000 cubic feet per second) at Bonners Ferry for 35
days during the expected spawning season; 3) ramp down and maintain 312 cubic
meters per second (11,000 cubic feet per second) for 28 days at Bonners Ferry;
and 4) keep flow releases constant during May through July in years when flows
were provided. This action could also benefit listed salmon species in the lower
Columbia River drainage.

During the 1994 runoff period, the Bonneville Power Administration and the
Army Corps of Engineers stored 1,480,000,000 cubic meters (1,200,000 acre-feet)
of water behind Libby Dam as part of a flow augmentation program. This water
was released to stimulate natural spawning of white sturgeon (Figure 7). Flow at
Bonners Ferry was held above 425 cubic meters per second (15,000 cubic feet per
second) during May and was increased to 566 cubic meters per second (20,000
cubic feet per second) on June 1 and maintained for 28 days. Flow was then
decreased over 3 days to 340 cubic meters per second (12,000 cubic feet per
second) by July 2, and held stable over the July 4 weckend at the request of the
State of Montana to benefit recreation. Libby Dam discharge was then ramped
down over 5 days to 113 cubic meters per second (4,000 cubic feet per second) by

15
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July 11, when the 1,480,000,000 cubic meters (1,200,000 acre-feet) of stored

' water was exhausted. A total of 213 white sturgeon eggs were collected over 19
days beginning May 15 through June 20 near Shorty’s Island (river-kilometers
228.7 - 230.9; river-miles 143 - 144) and between Myrtle and Deep Creeks (river-
kilometer 237.5; river-mile 147) (Kootenai Tribe et al. 1995). No live larval
white sturgeon were found in the wild during 1994, however, one newly emerged
larva was found in a largescale sucker stomach in early June.

_The Kootenai River population of white sturgeon was listed as endangered under
the Act on September 6, 1994. In the final rule the Fish and Wildlife Service
stated “that there is no recent evidence of successful spawning and survival past
the egg stage” and *...existing regulations and experimental flow programs have
not been effective in arresting...” the decline of the species.

1995: On December 15, 1994, the Federal Columbia River Power System action
agencies submitted a supplement to the 1994-1998 Biological Assessment (B.A.)
to the Fish and Wildlife Service (see previous "1994" discussion). The
supplement to the Biological Assessment addressed future operation of the
Federal Columbia River Power System and potential impacts upon listed species.
Beginning in mid-December, the Fish and Wildlife Service, National Marine
Fisheries Service (NMFS), and the action agencies (the Bonneville Power
Administration, Army Corps of Engineers, and the Bureau of Reclamation [BR])
formally consulted during a series of meetings and information exchanges. The
Fish and Wildlife Service and the action agencies considered how the proposal to
operate the Federal Columbia River Power System as described in the
Supplemental Biological Opinion could avoid jeopardy to the Kootenai River
white sturgeon. To consider all viewpoints, the Fish and Wildlife Service
solicited comment on the January 25, 1995, draft Biological Opinion from
affected State and Tribal management agencies. On March 1, 1995, the Fish and
Wildlife Service issued a final Biological Opinion addressing the effects of
Federal Columbia River Power System operations in 1995 and future years on the
Kootenai River white sturgeon. '

The final Biological Opinion described reasonable and prudent alternatives to
regulate flows at Libby Dam for 1995 to 1998, Regulation of flows must be
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consistent with existing treaties and laws, e.g. the International Joint Commission
and the Columbia River Treaty. Operations for 1995 were more limited than
those described for 1996 to 1998 because only four of the five turbines in Libby
Dam were functional.

The 1995 flow augmentation program (Figure 8) was implemented as follows:
Approximately 2,467,000,000 cubic meters (2 million acre-feet) of water were
stored in Koocanusa Reservoir to benefit white sturgeon. Increased flows began
on April 29 to achieve 433 cubic meters per second (15,300 cubic feet per second)
at Bonners Ferry on May 2. Flows ranged from 425 to 482 cubic meters per
second (15,000 to 17,000 cubic feet) until May 15, when Libby Dam discharge
increased to about 566 cubic meters per second (20,000 cubic feet per second) by
May 16, allowing local inflow to vary Bonners Ferry flows while Libby outflow
was held steady. Water temperatures remained below the optimal range for white
sturgeon during most of the flow augmentation period. Bonners Ferry flows
ranged from 765 to 1,076 cubic meters per second (27,000 to 38,000 cubic feet
per second) during this period, which ended June 26. Flows were gradually
decreased to minimum Libby Dam discharge of 113 cubic meters per second
(4,000 cubic feet per second) by July 22; Bonners Ferry flow was 272 cubic
meters per second (9,600 cubic feet per second). Flows were again increased on
July 29, reaching about 437 cubic meters per second (16,000 cubic feet per
second) by August 1, primarily to benefit salmon downstream in the Columbia
River. On August 10, Kootenai River flows at Bonners Ferry reached 453 cubic
meters per second (16,600 cubic feet), with very low local inflows. This second
peak during the normally warm summer months departs from the natural
hydrograph and can cause stranding of aquatic insects and fish eggs and larvae,
Similar to 1994, 163 white sturgeon eggs were recovered only near Shorty’s
Island at approximately 12 river-kilometer (7.5 river-mile), downstream of
Bonners Ferry, and were not recovered in the river near Bonners Ferry (Anders
and Westerhof 1996). Most of the fertilized eggs were less than 60 hours old and
no larvae or juvenile white sturgeon from the 1995 year class have been found
through March 1996.
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1996: Temperatures in the Kootenai River at Bonners Ferry reached an early
though brief level of nearly 8 degrees Celsius (46 degrees Fahrenheit) in mid-
April, and Libby Dam discharges were increased from base levels to about 650
cubic meters per second (23,000 cubic feet per second) by April 13. This level
was held until about April 25, and lowland runoff complemented it, reaching
peaks at Bonners Ferry of about 1,200 cubic meters per second (42,000 cubic feet
per second) and 1,350 cubic meters per second (48,000 cubic feet per second)
during that time (Figure 9). Lowland runoff tailed off while Libby discharge was
dropped to a level of 263 cubic meters per second (9,300 cubic feet per second) by
about May 1. In mid-May, lowland runoff again increased, and Libby discharges
also increased in response to increasing inflows from higher elevations. A series
of peaks as high as 1,400 cubic meters per second (49,500 cubic feet per second)
occurred by early June at Bonners Ferry as water temperatures there exceeded 7
degrees Celsius (44 degrees Fahrenheit) and dam discharges were increased to
stimulate sturgeon migration and spawning. Water temperatures reached 8
degrees Celsius (46 degrees Fahrenheit) by the end of May, and 9 degrees Celsius
(48 degrees Fahrenheit) by early June. Local runoff declined starting in early
June, and by the end of June was only about 300 cubic meters per second (10,600
cubic feet per second). By mid-July it was well under 100 cubic meters per
second (3,500 cubic feet per second). Libby discharges were gradually dropped,
but with peaks added above 700 cubic meters per second (24,700 cubic feet per
second) in early and mid-July to further stimulate sturgeon reproductive activity,
coinciding with temperatures of 12 degrees Celsius (54 degrees Fahrenheit), and
14 degrees Celsius (58 degrees Fahrenheit) respectively. In 1996, a total of 349
eggs were collected between June 8 and June 30. No white sturgeon larvae were
collected in 1996.

1997: The Kootenai River at Bonners Ferry rose above 1,414 cubic meters per
second (50,000 cubic feet per second) during 1997. Exceptionally heavy
precipitation and 130 percent greater than average snow pack in the drainage
raised flows at Bonners Ferry to over 1,526 cubic meters per second (54,000 cubic
feet per second) during April and May (Figure 10). The peak flow for 1997
reached 1,547 cubic meters per second (54,600 cubic feet per second) on May 14.
Most of the flow in April and May was local inflow. Asa consequence, water
management at Libby Dam was primarily for flood control at Bonners Ferry and
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the Kootenai River valley, Discharge from Libby Dam was held to only 162 to
354 cubic meters per second (5,700 to 12,500 cubic feet per second) for the entire
month of April. Despite these efforts, near flood conditions still prevailed in the
lower portion of the drainage because of the volume of local inflow. Test flows
were initiated on June 5; flows reached 1,320 cubic meters per second (46,600
cubic feet per second) on June 6. Temperature rose from about 9.1 degrees
Celsius (48 degrees Fahrenheit) on June 4 to 10.1 degrees Celsius (50.2 degrees
Fahrenheit) on June 6. The first test ended when flows at Bonners Ferry were
reduced sﬁghtly to 1,220 cubic metexs per second (43,000 cubic feet per second)
by June 10 and then increased with augmented flows from Libby Dam to produce
1,270 cubic meters per second (44,700 cubic feet per second) by June 12 at
Bonners Ferry, which was the beginning of the second test. Temperature during
the second flow test increased from 10.1 degrees Celsius (50.2 degrees
Fahrenheit) to 11.4 degrees Celsius (52.5 degrees Fahrenheit) on June 12.
Following ramp down on June 13, the temperature increased to 12.3 degrees
Celsius (54.1 degrees Fahrenheit) for 3 days. Flows were gradually ramped down
after the second test and were as low as 357 cubic meters per second (12,6000
cubic feet per second) by the end of July. A total of 75 eggs were collected
between June 5 and June 24. One larval white sturgeon was collected in the
Kootenai River near Myrtle Creek at river-kilometer 236 ( river-mile 145).

2. Columbia River Basin Fish and Wildlife Program

The Northwest Power Act of 1980 authorized the States of Idaho, Montana,
Oregon, and Washington to create a policy-making and planning body for
electrical power and the Columbia River basin’s fish and wildlife resources
(Northwest Power Planning Council 1987). The Northwest Power Planning
Council (NPPC) was created in 1980 to develop the Columbia River Basin Fish
and Wildlife Program (Program). The Program was intended to protect, mitigate,
and enhance fish and wildlife resources affected by hydroelectric development in
the Columbia River basin in the United States. In 1987 and 1994, the Program
was amended to address several issues of concern in the Kootenai River drainage
(NPPC 1987, 1994). The Bonneville Power Administration, the Army Corps of
Engineers, the Bureau of Reclamation, and the Federal Energy Regulatory
Commission are the Federal agencies responsible for implementing the Program.
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The 1987 Program directed the Bonneville Power Administration to fund the
following efforts related to the Kootenai River system:

1Y)

2)

3) -

4

5)

Evaluate the effect of Libby Dam operations on reproduction and
rearing of white sturgeon in the Kootenai River. Section.
903(b)(1)C. '

- Develop operating procedures for Libby Dam to ensure that

sufficient flows are provided to protect resident fish in the
Kootenai River and Lake Koocanusa. Section 903(a)(5). Consult
with the State of Montana if a conflict occurs between meeting
minimum flows in Section 903(g)(5) and maintaining reservoir
levels required by Section 903(b)(1).

Determine the impact of development and operation of the
hydropower system on white sturgeon in the Columbia River basin.
Section 903(e)(1).

Increase the number of rainbow trout, burbot (ling), and white
sturgeon in the Kootenai River. Section 903(e)(7).

Design, construct, operate, and maintain a low-capital white
sturgeon hatchery on the Kootenai Indian Reservation. Explore
alternative ways to make effective use of the haichery yéar-round.
Section 903(g)(1)(H).

Survey the Kootenai River downstream of Bonners Ferry to the
United States/Canada border to evaluate the effectiveness of the
hatchery and assess the impacts of water fluctuations caused by
Libby Dam on hatchery outplanting of white sturgeon in the Idaho
portion of the Kootenai River. Section 903(G)(1)G.

The 1994 Program amendments called for the Bonneville Power Administration
to continue to fund several of the 1987 measures for the Kootenai River drainage
described above, and added several additional measures including:
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1) Develop operating procedures for Libby Dam to ensure that
sufficient flows are provided to protect resident fish. Section

10.3(B)(1).

2) Implement the Integrated Rule Curves (IRCs) for Koocanusa
Reservoir; refine integrated rule curves to limit Koocanusa
Reservoir drawdown to protect resident fish; and review State and
Tribal recommendations on the biological effectiveness of the
Integrated Rule Curves. Section’s 10.3(B)(2,3,4).

3) Fund studies to evalvate the effect of Libby Dam operations on
resident fish, Section 10.3(B)(5).

4) Design, construct, operate, and maintain mitigation projects in the
Kootenai River system and Koocanusa Reservoir to supplement
natural propagation of fish. Section 10.3(B)(11).

5) Operate and maintain a low-capital white sturgeon hatchery by the
Kootenai Tribe of Idaho (KTOI). Section 10.4(B)(1).

6) Release water from Libby Dam to augment river discharge during
the May through July sturgeon spawning peried. Section

10.4(B)(3).

()] Restore white sturgeon and burbot populations in the Kootenai
River. Section 10.6(C)(1).

3. Kootenai River white sturpeon research and monitoring

Research on white sturgeon in the Kootenai River basin by the Idaho Department
of Fish and Game began in 1978 and continued through 1982, Study results
indicated that white sturgeon recruitment began to decline in the mid 1960, and
that the general lack of recruitment was most pronounced after the construction of
Libby Dam in 1972. White sturgeon research and monitoring in the Kootenai
River basin resumed in 1988 based on the Northwest Power Planning Council’s
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1987 Fish and Wildlife Program (described in 2 above). These studies are funded
by the Bonneville Power Administration in an effort to identify environmental
factors limiting the white sturgeon population, and to recommend appropriate
conservation and management actions to restore the wild white sturgeon
population. The research and monitoring program has expanded in recent years
with Bonneville Power Administration funding additional monitoring efforts by
Montana Department of Fish, Wildlife, and Parks; Kootenai Tribe of Idaho; and
British Columbia Ministry of Environment, Lands, and Parks, in addition to
efforts by Idaho Department of Fish and Game. Much of the information
generated from these studies was used by the Fish and Wildlife Service in the
original listing determination and by the recovery team in developing this final
recovery plan.

- 4._Kootenai Tribe of Idaho White Stury con Hatchery

The Kootenai Tribe of Idaho white sturgeon hatchery began as an experimental
program in 1990 in response to questions concerning water quality, white
sturgeon gamete viability, and feasibility of aquaculture as a component in
recovery. Culture efforts first documented successful egg fertilization, incubation,
egg viability, and juvenile white sturgeon survival (Apperson and Anders 1991).
In 1991, 1992, 1993, and 1995, progeny from wild adult white sturgeon were
successfully hatched and reared in the hatchery. The release of 305 hatchery
reared age-1 and age-2 fish in 1992 and 1994 provided the first habitat use,
movement, survival, and growth information for juvenile white sturgeon in the
Kootenai River system. Subsequent monitoring results indicate that survival of
these released fish is high and growth normal. In April and October 1997, 2,283
juvenile white sturgeon from the 1995 year class were released into the Kootenai
River. Target release numbers for the conservation aquaculture program will be
adjusted as more information on survival of hatchery reared juveniles becomes
available.

5. Kootenai River Aquatic Investipations

Several studies authorized for the Kootenai River under the Program (as
summarized in Conservation Measure #2) have been initiated or completed since
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1983. These studies include:

Burbot and Rainbow Trout and Fisheries Inventory: Idaho Department of Fish
and Game began the study in 1993 with the objectives to (1) identify factors that
are limiting populations of burbot, rainbow trout, and other fish populations
within the Kootenai River drainage in Idaho and British Columbia, and
recommend management alternatives to restore the fishery to sustainable levels;
and (2) determine if the burbot population is being limited by reproductive
success, survival, and/or the recruitment of young burbot, Mitochondrial DNA
analysis has indicated there may be two or more stocks of burbot in the Kootenai
River basin (Paragamian et al. in press). Haplotypes from burbot collected from
the Idaho and British Columbia reach of the Kootenai River were significantly
different from burbot captured from two other locations within the Kootenai
River drainage in Montana. A Kootenai River burbot recovery committee was
formed during the spring of 1998 to devise methods and programs to restore this
population.

Kootenai River Sediment and Water Quality Investigation: In 1995, the Kootenai
Tribe of Idaho completed a 15-month investigation to determine if heavy metal
pollutants from past mining, fertilizer production, and industrial and agricultural
uses were present in the Kootenai River water column and river bed sediments.
Eight sites were sampled monthly from Eurcka, Montana downstream to Porthill,
Idaho. Water and sediment samples were analyzed for arsenic, copper, lead,
chromium, zinc, iron, mercury, selenium, and manganese. Analytical results from
the water samples indicated the following pollutants violate Environmental
Protection Agency aquatic criteria at several sites: mercury, lead, and selenium.
Arsenic, copper, and lead were also found in river sediments. Preliminary study
results concluded that at various sites, the river bottom is moderately polluted.
The study has been funded for an additional 5 years to continue investigations of
the biological, chemical, and limnological characteristics of the Kootenai River.

Kootenai River Ecosystem and Fishery Improvement Study: Beginning in 1995,
the Kootenai Tribe of Idaho was contracted by Bonneville Power Administration
~ to describe the existing biological community and nutrient availability in the
Kootenai River. The study results will include an evaluation on the possible
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effects of Libby Dam operations on the biotic community and water quality, as
well as remedies for any problems identified.

Ecosystem Metabolism and Nutrient Dynamics: In 1996, Idaho State University
completed a comprehensive nutrient study funded by the Bonneville Power
Administration for the Kootenai River in relation to flow enhancement. Study
results revealed that Lake Koocanusa retained approximately 63 percent of its
total phosphorus and 25 percent of its total nitrogen loading. Thus, the reservoir
acts as a nutrient sink and the river downstream is nutrient deprived. Lake
Koocanusa does not appear to chemically stratify. Thus, selective withdrawal
from areas of nutrient concentrations is not currently possible. An energy budget
developed for the river basin indicated that during most sampling periods, the
river was dependent upon sources of energy other than that supplied directly by
within-reach autotrophic productivity. Further analysis indicated that
macroinvertebrates were not energy {food) limited.

Instream Flow Incremental Methodology study: A study to determine white
sturgeon habitat availability in the Kootenai River downstream of Libby Dam
under various flow regimes is being conducted by the Montana Department of
Fish, Wildlife, and Parks. Microhabitat investigations will be completed during
1998. Model analyses have begun and results specific to white sturgeon and
associated prey organisms will be available in 1999.

Kootenai Basin Trout Genetic Analysis: Recent genetic analysis of trout species
inhabiting the Kootenai River drainage indicates that interior redband trout,
westslope cutthroat, and bull trout were native species in portions of the Kootenai
drainage prior to development (Huston 1995). Interior redband trout still exist in
the drainage, and are genetically distinct from Gerrard rainbow trout native to
Kootenay Lake. Prior to Huston's genetic assessment, it was believed that interior
redband were native only in areas downstream of Kootenai Falls (Sage et al. 1992;
Behnke 1992). Populations of genetically pure redband trout were located in the
Yaak River drainage and upstream of Kootenaij Falls. Additional sampling is
presently underway to establish the range of interior redband trout in the Kootenai
River drainage upstream of Kootenai Falls.
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6. Kootenay Lake Fertilization Egeriments

The British Columbia Ministry of Environment, Lands, and Parks and BC Hydro
are currently fertilizing the North Arm of Kootenay Lake to increase biological
productivity and restore native fish populations (Ashley and Thompson 1993).
This program was initiated in 1992 in response to a Iong-term decline in the
kokanee population, especially stocks from the North Arm of Kootenay Lake.
These declines raised concerns for the fiiture of the Kootenay Lake sport fishery,
dominated by the Gerrard rainbow trout. Conversely, increasing overall biological
productivity in Kootenay Lake should benefit white sturgeon by increasing a
potential prey base.

The project involves releasing liquid fertilizer into a 16-kilometer (10-mile) zone
of the North Am of Kootenay Lake once per week from late April through early
September. The fertilizer formulation is a blend of ammonium polyphosphate
(10-34-0) and urea-ammonium nitrate (28-0-0). Approximately 317 tons of 10-
34-0 and 581 tons of 28-0-0 are released each year during the application period,
which is the equivalent of 70 percent of preimpoundmént (1949) lbading levels.
As of early 1997, physical limnology parameters such as temperature, dissolved
oxygen, pH, Redox potential, and water clarity have not changed significantly.
However, total phosphorus concentrations have increased to preimpoundment
levels, which is the target for the fertilizer loadings. Additionally, algal biomass
levels in the fertilized area have increased similarly. Both mysid shrimp and
kokanee abundance have increased. To date, the number of kokanee spawners in
two tributaries of the North Arm (Meadow Creek and Lardeau River) have ranged
from a low of 300,000 in 1991 to 1.5 million in 1997.

7. Harvest Repulations

There is no legal fishing for white sturgeon within the Kootenai River drainage in
either the United States or Canada (Table 1).
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Table 1. Summary of historical harvest regulations for white sturgeon within the

Kootenai River drainage in the United States and Canada,

Year Idaho Montana British Columbia
1944 | two in possession; no
yearly limit; no
commercial harvest
1948 | one setline; one in
' possession
1949 | one setline; one in
possession; 76
centimeters minimum
size
1952 setlines permitted; one
per day; 92 centimeters
minimum size
1955 one setline; one in
possession; 102
centimeters minimum
size
1957 | one setline; two per year; | setlines permitied for
102 centimeters burbot only
minimum size
1960 | one setline; two per year;
one in possession; 92 -
183 centimeters length
restriction
1968 setline permitted for
sturgeon February 15
through June 30
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Year 1daho Montana British Columbia
1973 six setlines with six
hooks/ line, season Feb
15 to June 30; two per
year; 102 - 183
centimeters in length
1975 no setlines permitted;
two per year; 102 - 183
centimeters length
restriction
1978 100 centimeters
minimum size
1979 | two per year; one in all fishing prohibited
possession; 92 - 183
centimeters length
restriction; permit
required
1981 one per year; 100
centimeter minimum size
1982 sturgeon declared & sport
fish
1983 | setlines prohibited; July
1 to Pecember 31; one
per year; 92 - 183
centimeters length
restriction
1984 | catch and release only,
open all year
1989 setlines prohibited
1990 catch and release only
1994 | fishing prohibited fishing prohibited
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8. Libby Reservoir Modeling

A computer model was developed by the Montana Department of Fish, Wildlife,
and Parks to assess the effects of Libby Dam operations on the biota in Koocanusa
Reservoir (Marotz et al. 1996). The mode! design was based on empirical data
(field collections) from 1982 to 1995. Model components representing the
physical environment and biological trophic levels were calibrated separately to
assure reliable output. Model studies were used to develop Integrated Rule
Curves (IRC) for Libby Dam operation. The Integrated Rule Curves contain
variable reservoir drawdown and refill targets dependent on monthly inflow
forecasts. Reservoir elevations and dam discharges resulting from the Integrated
Rule Curves are designed to balance the many demands on Kootenai River
drainage waters (including sturQeon recovery measures) with fisheries in the
headwaters and salmon recovery actions in the lower Columbia River system,
power production, and flood control. One aspect of the Integrated Rule Curves
concept contains "tiered" water releases to simulate a natural spring runoff event
to aid white sturgeon spawning and rearing. The amount of flow augmentation is
proportional to water availability (drought to flood) in a given year. Water stored
for later release improves annual reservoir refill probability.

9. Kootenai River Model

In 1997, through a series of workshops, an Adaptive Environmental Assessment
(AEA) model for the Kootenai River was developed as part of an adaptive
management process to examine the potential benefits and impacts of alternate
flow regimes from Libby Dam on white sturgeon recruitment and other resources
in the system. The main objective for developing the model was to provide a tool
that would aid in design of an experimental management program to define
management measures that would benefit white sturgeon juvenile recruitment.
The discussions and data synthesis required to develop the model, and the model
simulations were used to eliminate unlikely hypotheses for sturgeon recruitment
decline and to eliminate policies that provided unacceptable outcomes for other
resources in the system. The model consists of three main components: 1) a
hydrology submodel that uses historic inflows into Libby Reservoir and
tributaries, and a reservoir operation simulation (for Libby, Duncan, and Corra
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Linn dams) to allow users to develop realistic discharge scenarios; 2) an aquatic
production submodel that simulates turbidity, nutrient dynamics, and
macroinvertebrate production in the Kootenai River; and 3) a fisheries submodel
that simulates the effects of various habitat impacts related to dam operations and
other watershed changes